INTRODUCTION
In general, the literature on the relationship between foreign direct investment (FDI), financial market development (FMD), and economic growth falls into two categories. The first finds FDI is only efficient at spurring growth when certain conditions are met, one of which consists of a fairly developed financial sector (e.g., Alfaro et al (2004 Alfaro et al ( , 2010 , Hermes and Lensink (2003) ).
1 The second provides evidence that well-functioning financial sector or market liberalization-in other words, FMD-can help spur growth (Bekaert et al (2005) , Levine et al (2000) , Levine and Zervos (1998) , and many others).
In this paper, we study the direct causal relationship between FDI and FMD. We perform an empirical assessment of this relationship using panel data from emerging markets. Our focus on emerging markets has at least four advantages. First, data are available for almost all the countries of our sample. Second, the quality of institutions is less diverse in these countries that it would be in a sample that included developed markets, therefore a common explanatory variable that can link economic development and other variables in given economy (such as gross domestic product (GDP) per capita) will have less effect on the results. Third, our focus on emerging economies allows us to study stock market and other financial development variables often used in the literature. And fourth, emerging markets are the most relevant sample with which to study our topic: developed markets are irrelevant, and less developed or the poorest countries may have difficulty attracting FDI even if they have a well functioning financial sector, because their smaller market power or lack of resources make them less attractive.
Should the link between FDI and FMD prove to be relevant, the best way to study that link is with a system of endogenous simultaneous equations where the key endogenous variables are FDI and FMD. We follow the methodology adopted by Levine et al (2000) to assess causality between these two main variables. This methodology consists of using cross-sectional analyses, panel procedures, and a system of simultaneous equations for the determinants of FDI and FMD.
To best of our knowledge, very little theoretical or empirical work specifically addresses the direct link between FDI and FMD. For example, Adam and Tweneboah (2009) find a longrun relationship between FDI and stock market development in Ghana. Al Nasser and Soydemir (2010) conduct Granger causality tests between FDI and financial development variables for Latin American countries. They show a unidirectional relationship from banking sector development to FDI and not the reverse; the relationship between FDI and stock market development is bidirectional. Their explanation is that FDI can initially promote stock market development because of the investment opportunities that FDI-related spillover effects usually generate: a more developed stock market may then attract more FDI in turn. These two studies focus on a single country or countries in the same geographical location.
Most other studies more or less related to our work address political economy (e.g., Dutta and Roy (2011) , Kholdy and Sohrabian (2008) , and Rajan and Zingales (2003)) or use capital market liberalisation as a proxy for FMD (e.g., Desai et al (2006) and Henry (2000) ). With regard to political economy, Rajan and Zingales (2003) argue that the only force that can ultimately make financial elites adopt more market-friendly policies is the inflow of foreign goods and capital. Kholdy and Sohrabian (2008) and Dutta and Roy (2011) both show that political risk factors can affect the relationship between FDI and FMD, with Kholdy and Sohrabian positing that FDI can enhance financial development by pressuring a corrupt elite to reduce regulation on the financial system and allow more competition in the sector. For Dutta and Roy (2011) , advanced financial markets must co-exist with political stability for an economy to realise the benefits of FDI. While undoubtedly interesting, these papers do not focus on emerging markets as we do here. Furthermore, they only use some financial development indicators: this could bias their findings. Indeed, as we show later, the choice of FMD indicator is crucial to the type of relationship that one finds between FDI and FMD.
As regards capital controls or market liberalisation, Desai et al (2006) argue that capital controls are accompanied by high interest rates and that firms respond to capital controls by distorting profit reports and dividend repatriation policies, incurring substantial organizational and regulatory costs in the process. Liberalising capital controls appears to initiate periods of considerably faster growth in the local activities of multinational firms. Henry (2000) shows that financial liberalisation is always followed by an increase in the growth rate of private investment and FDI. One explanation for why FDI increases is that stock market liberalisation may be positively correlated with other changes that reduce the operating risks of foreign multinationals and therefore, their cost of capital.
We document bidirectional causality between FDI and stock market development variables. Hence, studies involving both FDI and FMD, especially stock market development, must account for potential problems of endogeneity. We therefore use a system of simultaneous equations to further explore the implications for the bidirectional link between FDI and FMD while controlling for other factors that drive inflows of FDI and the development of financial markets. For FMD variables other than variables related to the development of the stock market, such as banking sector development indicators, the relationship is ambiguous and inconclusive.
For that reason, care is needed when analysing the relationship between FMD and FDI, as results may depend on whether the FMD variables used measure development of the stock market or development of the banking sector.
The rest of this paper is structured as follows. In Section II, we review the literature and the theory. In Section III, we describe the data and present descriptive statistics. We also present and discuss the results of our unit root and Granger causality tests. In Section IV, we do likewise for the empirical regression models and their results. We conclude in Section V.
II. LITERATURE REVIEW AND THEORETICAL ARGUMENTS

Theoretical background
Theoretically, the causal relationship between FDI and FMD has been explained in terms of three phenomena. First, Desai et al (2006) , Henry (2000) , and others argue that an increase in FDI net inflows increases the funds available in the economy and causes financial intermediation through financial markets or the banking system to boom. Companies involved in FDI are also likely to list their shares on the local stock market, as they generally originate from industrialised countries where stock market financing is a must for any company that wants to be taken seriously.
Second, Kholdy and Sohrabian (2008) , Rajan and Zingales (2003) , and others use political economy analysis to argue that more FDI reduces elites' relative power in the economy and can force the elite to adopt market-friendly regulations that strengthen the development of financial markets.
Third, a relatively well-functioning financial market can attract foreign investors, who perceive such a market as a sign of vitality, openness on the part of country authorities, and a market-friendly environment. A relatively well-developed stock market increases the liquidity of listed companies and may eventually reduce the cost of capital, thus rendering the country attractive to foreign investment (e.g., Desai et al (2006) ).
Role of FMD in the link between FDI and economic growth
Although it is possible to test the direct relationship between FDI and economic growth, it is legitimate to assume that FDI will flow to countries with better developed financial markets or to assume that FDI flows will help develop financial markets, thus leading to increased economic growth. With this in mind, and given that empirical data seems to suggest that an advanced financial market is a good predictor of FDI inflow, some authors analyse how the development of the financial system contributes to the relationship between FDI and economic growth. Hermes and Lensink (2003) investigate the role that the development of a financial system plays in enhancing the positive relationship between FDI and economic growth. Their dataset includes 67 countries, mostly from Latin America and Asia. They find that a certain degree of development of the financial system of a recipient country is an important precondition for FDI to positively impact economic growth. A more developed financial system contributes to the technological diffusion associated with FDI inflow. Of the 67 countries in their dataset, 37
have a financial system that is developed enough to allow FDI to contribute positively to economic growth. Alfaro et al (2004) examine the same issue using cross-country data between 1975 and 1995 and find that FDI alone plays an ambiguous role in contributing to economic growth.
However, countries with well-developed financial markets gain significantly from FDI. Dutta and Roy (2011) We consider the following two commonly-used indicators of FDI: the ratio of FDI to GDP (FDIGDP) and the ratio of FDI to gross fixed capital formation (FDIGCF). We extracted the data for these variables from the World Bank's World Development Indicators database.
As for FMD, we divided five indicators into two subgroups: the stock market development (SMD) indicators subgroup and the banking sector development (BSD) indicators subgroup. The SMD indicators consist of (i) the ratio of stock market capitalization to GDP (STKMKTCAP) and (ii) the ratio of stock value traded as a percentage of GDP (STKVALTRA).
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The BSD indicators consist of (i) the ratio of private credit by deposit money banks and other financial institutions to GDP (CREDIT), (ii) The complete definition and the sources of these variables are provided in Table 1. The table   also lists the control variables used in the regression analysis. These are discussed in Section IV, when we discuss the regression model and its results.
[Insert Table 1 Here] 
Descriptive statistics and unit root tests
where δ 1t and δ 2t capture the time effect and η 1i and η 2i capture the individual effect. The hypothesis that FDI does not Granger-cause FMD, conditional on individual and time effects imposes the restrictions λ 1 = λ 2 = 0. Conversely, to test whether FMD Granger-causes FDI, we examine the restrictions β 1 = β 2 = 0.
Practically, we first estimate the VAR system consisting of equations (1) and (2) and then use a Wald-type test to verify these two non-causality restrictions. We use Arellano's two-step generalized method of moments (GMM) estimator (2003, pp. 118) . More precisely, we use two variants of this estimator: i) the two-step GMM in differences (which we denote by GMM2-Diff.), which captures the effect of greater persistence and is consistent with the presence of unobserved heterogeneous intercepts; and ii) the two-step GMM in level and differences (denoted by GMM2-Level Diff.) proposed by Arellano and Bover (1995) and Blundell and Bond (1998) .
This last estimation technique is appropriate for capturing mean stationarity. Note, however, that both estimation methods are two-step GMM. The two-step estimator is useful in this context because it both solves endogeneity issues as well as observed heterogeneity.
As stated above, the five FMD indicators are grouped into two categories: stock market development (SMD) indicators (STKMKTCAP and STKVALTRA) and banking sector development (BSD) indicators (CREDIT, LLIAB and CCB). We perform a causality analysis for each variable within each category. where the instruments are only first differences. This is not the case if we use additional instruments such as variables in levels (GMM2-Level Diff.). From Arellano (2003), we know that the relevance of the type of instrument depends on the assumption of the variables' mean stationarity. If the mean stationarity assumption holds, the accurate method is to use only first differences as instruments. A Sargan test does not reject the null hypothesis of mean stationarity for both variables. Therefore, GMM2-Diff. with first differences as instruments seems appropriate. We then conclude that at the 10% confidence level, we have bidirectional Grangercausality between FDIGDP and D.STKMKTCAP.
Causality test between FDI and SMD
Intuitively, the results of these causality tests suggest that if a country experiences a large increase in its stock market capitalisation, it will tend to attract more FDI in following years.
Similarly, everything else being equal, countries that have attracted large amounts of FDI in recent years will tend to increase the speed of their stock market capitalisation.
[Insert 
Causality test between FDI and BSD i) Causality test between FDIGDP and CREDIT
Given the uncertainty surrounding the stationary status of CREDIT, we will analyse both cases: the case where CREDIT is I(0) and the case where it is I(1). Table 4C presents the causality test results. In the first case, where we assume CREDIT to be a I(0) process, we find a unidirectional relationship. More precisely, CREDIT Granger-causes FDIGDP if the instruments used are level and first differences of the dependent variables. According to the Sargan overidentification test, the GMM2-Level Diff. method with level and first differences as instruments is the right specification.
In the second case, where we assume CREDIT to be a I(1) process, we need as before to differentiate CREDIT: the new differentiated variable is D.CREDIT. In this case, we find strong bidirectional causality between D.CREDIT and FDIGDP whatever the specification, meaning that the growth rate of CREDIT has a bidirectional relationship with FDIGDP whatever the GMM estimation method used.
[Insert Table 4E show that there is no causal relationship between FDIGDP and CCB, whatever the estimation method and whatever the direction. Thus, these two variables may be determined exogenously.
[Insert Table 4E Here]
In sum, the causality tests between BSD indicators and FDI are inconclusive. Below, we perform further multivariate analyses of the causal relationship between FDI and BSD indicators by way of endogenous simultaneous regressions.
IV. EMPIRICAL REGRESSION MODEL AND RESULTS
Regression model specification
For most FMD variables, our analyses of the direct causality tests between FDI and FMD are inconclusive. To achieve our objective of studying the relationship between FDI and FMD, therefore, and given the likelihood of endogeneity problems between the two set of variables, we turn to the following system of simultaneous equations: 
This system of endogenous simultaneous equations has been set to achieve identification that is at least theoretically sound. We chose the explanatory control variables on the basis of literature on the determinants of FDI and FMD. The control variables we used to estimate the determinants are as follows:
Economic and policy variables
-EDUCATION is the gross enrolment ratio (GER) for all levels of education. The level of a population's education indicates the quality of the country's human capital.
-INFRAS is an infrastructure measure equal to Log(Phones per 1000 habitants). The level of infrastructure development has been found to be a key determinant of the inflow of FDI into a country.
-NATRES is the natural resources variable and is measured by the share of fuel and minerals in exports. This variable has been recognized as a main determinant of FDI for countries endowed with substantial reserves of natural resources.
-EXHRATE is the exchange rate variable. The exchange rate indicates the value of the local currency and is used as a proxy for macroeconomic stability and the country's attractiveness to foreign investment.
-INFLATION is the inflation rate measured by the percentage change in the GDP deflator.
It is a good proxy for macroeconomic stability. Because inflation has a negative effect on borrowing rates and the cost of capital, we expect it to have a negative impact on BSD indicators. Inflation's effect on SMD indicators can be positive, because under a high inflationary regime, it may be relatively less costly for companies to raise money through the stock market than through loans from banks and deposit institutions.
-INTRATE is the real interest rate and is measured by the lending interest rate adjusted for inflation as measured by the GDP deflator. This rate can be seen as a proxy for the intensity of banks' lending. A high real interest rate can hamper banks' lending activities, creating an imbalance between credit and deposit activities and increasing banks' liquidity.
-BALANCE is the current account balance over total GDP. It can be seen as a rough indicator of the health of the macroeconomic environment.
-OPENNESS proxies for the degree of openness. It is equal to imports plus exports over GDP. In the literature on FDI determinants, this variable measures how friendly a country is to FDI. As such, it has been identified as a key determinant of a country's attractiveness to FDI. We expect this variable to impact FDI positively and significantly.
-LOG(GDP t-1 ) is the logarithm of lagged real GDP. It is used as a proxy for the size of the economy.
Governance and institutional quality variables
-GOVERNANCE measures the level of governance in a country and quality of the Table 1 lists complete definitions of these control variables and states the source of data for each.
From the theoretical arguments exposed in Section II, FMD may affect FDI positively because a well-functioning financial market can help attract foreign investors to the country.
Conversely, FDI inflows may increase the flow of capital in the country, thereby increasing the resources available for financial intermediation and strengthening the financial sector. However, financial development is multidimensional and covers the development of the banking sector as well as that of the stock market. As we have shown in our direct causality tests, the type of FMD variable used is crucial to determining the direction of causality between FDI and FMD. We explore these causal relationships further by means of a system of endogenous simultaneous equations by controlling for other factors pertaining to the inflows of FDI to a country and the development of a country's financial market. 
Relationship between FDI and FMD
Tables 5A and 5B present the regression results of the 2SLS panel regressions of equations (3) and (4) for stock market development (SMD) and banking sector development (BSD) indicators, respectively. In Table 5A , we see that the FDIGDP and SMD indicators (STKMKTCAP and STKVALTRA) impact each other positively and significantly. This result confirms the bidirectional causality found between FDIGDP and STKMKTCAP.
[Insert Table 5A Here] since the CREDIT variable has GDP as its denominator, a marginal increase in the amount of credit to the private sector (the numerator) that is smaller than the marginal increase in GDP following an increase in FDI means that more FDI will cause the ratio of credit to the private sector over GDP (i.e., CREDIT) to fall.
[Insert Table 5B Here]
In both Tables 5A and 5B, 
Relationship between FDI and the growth rate of FMD
In this section, we control for the fact that some FMD variables are I (1) In sum, the results presented in Tables 6A and 6B confirm 
Robustness check
In this section, we use the 3SLS estimation method to estimate our system of simultaneous equations. Given that almost no software has implemented the 3SLS method for panel data, we have used the 3SLS method with pool data, having assumed that the data can be pooled. Because previous analyses have proven the relevance of FMD indicators' growth rates, we focus on the first differences of FMD indicators.
The results of the regression figure in Tables 7A and 7B for SMD and BSD indicators respectively. We can see in Table 7A that [Insert 
V. CONCLUSION
This paper is an empirical study of the relationship between foreign direct investment and financial market development. We considered 29 emerging market economies over the 1994-2006 period, using two indicators of stock market development and three indicators of banking sector development.
Given the endogenous nature of the linkage between FDI and FMD, we not only use a VAR system to assess the Granger-causality between FDI and FMD, but we also run a system of simultaneous equations using panel data.
We find that FDI and stock market development indicators positively impact each other at the same time. When we use banking sector development indicators to measure financial market development, however, causality is ambiguous and inconclusive. We must therefore exercise great caution when analysing the relationship between FMD and FDI, as findings may depend on whether the FMD variables used to determine causality indicate stock market development or banking sector development.
There are several ways to explain the bidirectional link between FDI and stock market development in these emerging economies. On one hand, foreign investment helps develop local stock markets by its investment spillover effects. This is because more foreign investment increases the likelihood that the affiliates of multinationals involved in FDI activities will be listed on local stock markets, since multinationals tend to hail from industrialised countries where financing through the stock market is a tradition. Furthermore, consistent with the political economy argument, one can conjecture that FDI inflows encourage the country's political elite to adopt market-friendly regulations-especially investor protection and better governance regulations: this promotes the development of the stock market. On the other hand, a relatively well-developed stock market helps attract foreign investors, as such a market is perceived as a sign of vitality, of openness on the part of country authorities, and of a market-friendly environment. This is especially true in emerging markets, whose stock markets are more developed than are the markets of other developing countries.
These findings suggest a key policy recommendation: that policies to attract more FDI be accompanied by market-friendly regulations, especially stock market regulations such as mechanisms to improve governance and protect investors. This will allow countries to maximise the benefits of the spillover effects of FDI. .7 .8 .9 1 CCB Notes: FDIGDP is the ratio of foreign direct investment (FDI) to gross domestic product (GDP). STKMKTCAP is the ratio of stock market capitalization to GDP. STKVALTRA is the ratio of stock value traded as a percentage of GDP. CREDIT is the ratio of private credit by deposit money banks and other financial institutions to GDP. LLIAB is the liquid liabilities of the financial system (currency plus demand and interest-bearing liabilities of banks and non-bank financial intermediaries) divided by GDP. CCB is the ratio of commercial bank assets divided by commercial bank plus central bank assets. Notes: FDIGDP is the ratio of foreign direct investment (FDI) to gross domestic product (GDP). FDIGCF is the ratio of FDI to gross fixed capital formation. STKMKTCAP is the ratio of stock market capitalization to GDP. STKVALTRA is the ratio of stock value traded as a percentage of GDP. CREDIT is the ratio of private credit by deposit money banks and other financial institutions to GDP. LLIAB is the liquid liabilities of the financial system (currency plus demand and interest-bearing liabilities of banks and nonbank financial intermediaries) divided by GDP. CCB is the ratio of commercial bank assets divided by commercial bank plus central bank assets. Notes: FDIGDP is the ratio of foreign direct investment (FDI) to gross domestic product (GDP). STKMKTCAP is the ratio of stock market capitalization to GDP. STKVALTRA is the ratio of stock value traded as a percentage of GDP. The other variables are described in Table 1 . Standard errors are in parentheses. ***=p<0.01; **=p<0.05; *=p<0.1. Notes: FDIGDP is the ratio of foreign direct investment (FDI) to gross domestic product (GDP). CREDIT is the ratio of private credit by deposit money banks and other financial institutions to GDP. LLIAB is the liquid liabilities of the financial system (currency plus demand and interest-bearing liabilities of banks and non-bank financial intermediaries) divided by GDP. CCB is the ratio of commercial bank assets divided by commercial bank plus central bank assets. The other variables are described in Table 1 . Standard errors are in parentheses. ***=p<0.01; **=p<0.05; *=p<0.1. Notes: FDIGDP is the ratio of foreign direct investment (FDI) to gross domestic product (GDP). STKMKTCAP is the ratio of stock market capitalization to GDP. STKVALTRA is the ratio of stock value traded as a percentage of GDP. The other variables are described in Table 1 . Standard errors are in parentheses. ***=p<0.01; **=p<0.05; *=p<0.1. Notes: FDIGDP is the ratio of foreign direct investment (FDI) to gross domestic product (GDP). CREDIT is the ratio of private credit by deposit money banks and other financial institutions to GDP. LLIAB is the liquid liabilities of the financial system (currency plus demand and interest-bearing liabilities of banks and non-bank financial intermediaries) divided by GDP. CCB is the ratio of commercial bank assets divided by commercial bank plus central bank assets. The other variables are described in Table 1 . Standard errors are in parentheses. ***=p<0.01; **=p<0.05; *=p<0.1. Notes: FDIGDP is the ratio of foreign direct investment (FDI) to gross domestic product (GDP). STKMKTCAP is the ratio of stock market capitalization to GDP. STKVALTRA is the ratio of stock value traded as a percentage of GDP. The other variables are described in Table 1 . Standard errors are in parentheses. ***=p<0.01; **=p<0.05; *=p<0.1. Notes: FDIGDP is the ratio of foreign direct investment (FDI) to gross domestic product (GDP). CREDIT is the ratio of private credit by deposit money banks and other financial institutions to GDP. LLIAB is the liquid liabilities of the financial system (currency plus demand and interest-bearing liabilities of banks and non-bank financial intermediaries) divided by GDP. CCB is the ratio of commercial bank assets divided by commercial bank plus central bank assets. The other variables are described in Table 1 . Standard errors are in parentheses. ***=p<0.01; **=p<0.05; *=p<0.1.
